Abstract
Introduction
The first case of Japanese spotted fever caused by Rickettsia japonica (R. japonica) was reported in Japan in 1984. For several days after1984, severe cases have been sporadically reported, however, most cases were cured by tetracyclines (1) (2) (3) . Kodama et al. reported twenty-eight patients with Japanese spotted fever were treated with minocycline, and all recovered, excluding one patient with a severe course (2) . We encountered a patient with severe Japanese spotted fever who was not cured by tetracycline, but treated successfully with fluoroquinolone.
Case Report
A 77-year-old woman who was generally in good health complained of a sudden overall weakness in early May, 2005 (18) (19) (20) (21) (22) 
hr), compared with that of azithromycin (68 hr) was discussed as a reason of occasional failure of treatment by tetracyclines for scrub ty-

F i g u r e 3 . P CR me t h o d f o r R . j a p o n i c a f r o m t h e t i c k . ( A) T h e t i c k : L a r v a o f Ha e ma p h y s a l i s h y s t r i c i s c o l l e c t e d i n t h e mo u n t a i n wh e r e t h e p a t i e n t wa s i n f e c t e d . ( B ) De t e c t i o n o f R . j a p o n i c a s p e c i f i c DNA f r o m t h e t i c k L a n e 1 , 1 -k b l a d d e r ma r k e r ; L a n e 2 , t i c k s a mp l e . 3 5 7 b p b a n d ( a r r o w) i n d i c a t e s t h e f r a g me n t s p e c i f i c f o r R . j a p o n i c a .
pus (4) The half-life of ciprofloxacin is very short (2.6 hr), but there is higher penetration into tissue (ex. lung; ciprofloxacin (5) 4.9±2.0 microg/g vs minocycline (6): 2.9±1.4 microg/g
) and cells (7, 8) (7, 8) .
In clinical case, Yagupsky and Gross described a child in Israel with spotted fever group rickettsioses was treated with a 3.5 day course of doxycycline and subsequently suffered a relapse of the disease, which indicates that the in vivo activity of doxycycline may be only rickettsiostatic (9) .
Iwasaki et al. also reported that fluoroquinolones are required to eradicate the causative rickettsiae of Japanese spotted fever, regardless of inflammatory cytokine modulation by minocycline hydrochloride (10) . In their case, the initial treatment with minocycline hydrochloride and methylprednisolone was successful, however, the patient's fever relapsed and was resolved only after the addition of ciprofloxacin hydrochloride.
Rickettsiae are susceptible to fluoroquinolone, with MICs of 0.125 to 0.25 μg/ml for R. rickettsii and 0.25 to 0.5 μg/ ml for R. conorii (11) . These data suggest that fluoroquinolone, rather than tetracyclines, might be sufficiently effective against Japanese spotted fever, so patients may require an additional administration of fluoroquinolones (12) . Fluoroquinolones may be needed to completely eradicate the causative rickettsiae. Moreover, fluoroquinolones should be administered as soon as antibiotics are deemed ineffective and rickettsial diseases are strongly suspected, because some spotted fever-type rickettsial diseases including Japanese spotted fever, can be fatal (1, 2, 13) .
After the patient recovered, we searched for ticks, such as the vector of R. japonica on the mountain where the patient had been bitten on June 8. We collected a total of 24 ticks, consisting of 2 genera and 5 species. We detected R. japonica-specific DNA in these ticks by the polymerase chain reaction (PCR) using specific primers (13, 14) for R. japonica. The DNA was specifically detected in the tick: Haemaphysalis hystricis (H. hystricis) larvae (Fig. 3) . Genetic analysis revealed that this species is an arthropod reservoir for R. japonica (15, 16 (12, (17) (18) (19) . However, Japanese spotted fever has recently been diagnosed in patients from areas around the Japan Sea (20, 21) and in Korea (22) . The distribution of Japanese spotted fever may be spreading.
In conclusion, we described a case of severe Japanese spotted fever that was successfully treated by fluoroquinolone, but not minocycline. The pathogen was detected in ticks collected from the mountain where the patient had been recently bitten. Japanese spotted fever may become more prevalent. Careful examination and early appropriate antibiotic administration is a prerequisite to treat this condition.
